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(54) APPARATUS FOR TREATING PHOSPHORUS-CONTAINING ORGANIC WATER APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus of simple structure for the 
nitrification and denitrification and the improvement of the removal ratio of phosphate 
ions in a single treatment tank. 

SOLUTION: An inner tank (filter bed section) 10 filled with precipitated carriers 13 
such as oyster shells and an outer tank (filter bed section) 1 1 suspending screen-shaped 
porous carriers 16 are formed by dividing a section under the water level of a treatment 
tank 5 by a partition wall 9, and a raw water flow inlet 6 and a treated water flow outlet 
1 8 are provided on the outer tank 1 1 , while an oxygen containing air diffuser 1 4 is 
provided on the lower section of the inner tank 10. BOD is reduced remarkably by 
providing the precipitated carriers 13 and the screen-shaped porous carriers 16. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the Lynn content organic nature sewage disposal 
equipment which processes the sewage of organic nature, such as the Lynn content organic waste water, such as food works, a 
hoggery, and a public sewage place. 
[0002] 

[Description of the Prior Art] Conventionally, as an art of Lynn content organic nature sewage, coagulating sedimentation or the 
condensation filtration process is known. It has these methods as a complete-treatment institution for many years, and they are. As 
the other sewage disposal methods, there are a crystallization method, a soil-treatment method, etc. and there are an adsorption 
process, ultrafiltration, etc. as a special thing. Management of a cost side and maintenance was difficult for the dephosphorylation 
technology by these methods having large biochemical oxygen demand (BOD) etc., and the supply structure and the controlling 
mechanism of a medicine needed to be simplified. 

[0003] As one of the methods of solving this problem, the metal was dissolved electrochemically and the electrolytic 
decomposition process which generates condensation ion was thought out. However, this electrolytic decomposition process had 
the problem which should still be solved about regulation of pH, the electrode material, etc. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention is made in view of this point, and there is no problem in regulation of 
pH, an electrode material, etc., and, moreover, it tends to offer Lynn content organic nature sewage disposal equipment with little 
BOD. 
[0005] 

[Means for Solving the Problem] By invention indicated by the claim 1 , this invention as the above-mentioned The means for 
solving a technical problem The equalizing tank which stores Lynn content organic nature sewage and is adjusted to an almost 
uniform component, The processing tub which carries out an activated sludge treatment by the microorganism which adhered 
organic nature sewage after being adjusted by this equalizing tank to a suspension microorganism, fixed-bed support, or 
semipermanent floor support, In the Lynn content organic nature sewage disposal equipment which consists of a setting tank 
which sediments the suspended matter currently mixed from the water processed by this processing tub While preparing a raw 
water input and a treated-water tap hole in the filter bed section which divided the filter bed section which filled up the bottom.of 
the tub inner-drainage side of the aforementioned processing tub with sedimentation nature support, such as oyster husks, and the 
filter bed section which hung curtain-like porosity support by the septum, and hung curtain-like porosity support It is 
characterized by arranging the difluser of oxygen content gas at the lower part section of the filter bed section of sedimentation 
nature support, such as the aforementioned oyster husks. 

[0006] Moreover, in invention indicated by the claim 2, in what was indicated by the claim 1 , while installing the electrolyzer 
which used the metal magnesium electrode for the pars basilaris ossis occipitalis of the aforementioned processing tub, and the 
pars intermedia of a diffuser, it connects with the upper part a little, and.the branch pipe of the diameter of a small sum is 
characterized by the thing of a processing tub soffit for which the nose of cam was bent so that the wall of a processing tub might 
be met from piping for return sludges prepared in the processing tub lower part. 

[0007] The Lynn content organic nature sewage which is raw water flows into the outside tub which hung between curtain-like 
porosity support, and flows down between curtain-like porosity support. In the meantime, in a management, while the organic 
substance is disassembled by the anaerobic microorganism as it becomes a lower layer by the aerobic bacteria, it results in a pars 
basilaris ossis occipitalis. The phosphoric-acid ion in the disassembled organic compound reacts with the magnesium-ion eluted 
from the electrolyzer, serves as insoluble phosphorus compounds and sediments. 

[0008] The sewage containing the residual organic substance goes into the upper counterflow of the inner lift filled up with oyster 
husks etc., and while there is much dissolved oxygen and an aerobic bacteria and protozoa pass through between the 
sedimentation nature support which is carrying out many adhesion habitations, the residual organic substance is disassembled. 
Organic nitrogen compounds serve as a nitrogen content child through a nitrous acid and a nitric acid in the process, and it 
disperses in the air, and comes out out of a system. It results in the upper part, and flows back and circulates to an outside tub 
again. The sewage concerned is purified gradually in the meantime. The overflow of the purified water is carried out from the 
upper part of a processing tub, it is introduced into a setting tank, suspension sludge etc. sediments, and supernatant liquor is 
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discharged. 

[0009] The sludge which is sedimenting at the pars basilaris ossis occipitalis of a processing tub pulls out the branch pipe of the 
diameter of a small sum from piping for return sludges from the setting tank connected to the processing tub, connects a pump 
with this, from the inlet which piped the processing tub lower part separately, with a pump, it carries out pressurization injection, 
stirs the precipitation sludge inside a processing tub, and promotes the reaction of phosphoric-acid ion and magnesium ion. 
[0010]. 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained about drawing 1 . 1 is the 
equalizing tank which can be put on the biological activity sewage disposal process of Lynn content organic nature sewage, and 
the lower part is formed in the shape of a funnel. The raw water piping 2 which receives industrial waste water is carrying out 
opening to the upper part of an equalizing tank 1 , and an equalizing tank 1 adjusts the industrial waste water introduced from this 
raw water piping 2 to an almost uniform component. The storage pump 3 is formed near the pars basilaris ossis occipitalis of an 
equalizing tank 1 , the water of the portion is inhaled, and water is supplied to the raw water input 6 of the processing tub 5 put 
side by side to the equalizing tank 1 through piping 4. The lowest edge of an equalizing tank 1 is connected to the piping 8 for a 
sludge transfer through the bulb 7 . 

[001 1] The vertical septum 9 was formed in the portion (portion which is not a funnel-like) of the same upper size, and the 
processing tub 5 is also divided to the tub (filter bed section) 1 1 outside the inner lift (filter bed section) 10 of the inside, and an 
outside, although the lower part is formed in the shape of a funnel. A supporter 1 2 is attached in the lower part of a septum 9, and 
it fills up with the sedimentation nature support 1 3 which consists of oyster husks etc. on it. 

[00 1 2] The supporter 1 2 is formed with the board which has a network or a hole, a diffuser 1 4 is arranged by the lower part, and 
the gas containing the oxygen from piping 1 5 is supplied to an inner lift 10. The curtain-like porosity support 16 is 
perpendicularly formed in the interior of the outside tub 1 1 , and opening of the above-mentioned raw water input 6 is carried out 
to the upper part. The obstruction 17 was formed in a part of processing tub 5 (right-hand side in drawing), and the wall of the 
processing tub 5 and the curtain-like porosity support 16 are divided. And the treated- water tap hole 18 is formed in the 
upper-limit section of the divided portion. 

[001 3] The electrolyzer 19 which made magnesium the discharge electrode is formed in the place near the pars basilaris ossis 
occipitalis of the processing tub 5, and the electric wire 20 connects with DC power supply 21 . An excess sludge 22 collects on 
the lower part of the electrolyzer 1 9. The lowest edge of the processing tub 5 is connected to piping 8 through the bulb 23. The 
end of the branch pipe 24 bent so that pressurization water might be turned to the wall surface of the processing tub 5 and could 
be injected is connected to the upper portion a little from the lowest edge of the processing tub 5. Although the other end of this 
branch pipe 24 is connected to piping 8, the bulb 26 is connected with the pressurization perfusion pump 25 at the interstitial 
segment. Although illustration is not carried out, the nose of cam of a branch pipe 24 is bent so that the wall of the processing tub 
5 may be met. 

[0014] The upper limit of piping 27 is connected to the treated- water outlet 18 of the processing tub 5. And the soflfit of this 
piping 27 is connected to the treated-water acceptance mouth 29 prepared in the low portion from the middle of a setting tank 28 
established in the processing tub 5 by approaching. The lower part is formed also for the setting tank 28 in the shape of a funnel, 
and sedimentation sludge 30 collects on the portion. And the lowest edge is connected to piping 8 through the bulb 3 1 . The 
discharge mouth 32 is formed in the upper part of a setting tank 28, and the water after processing is discharged from the piping 
33 connected here. 

[00 1 5] The excess-sludge depot 34 is connected to the duct 8 connected to the lowest edge of an equalizing tank 1 , the processing 
tub 5, and a setting tank 28 through the bulb 7, the bulb 23, and the bulb 3 1 . 

[0016] Thus, the constituted equipment is used for carrying out an activated sludge treatment by the microorganism to which a 

suspension microorganism, fixed-bed support, or semipermanent floor support adhered organic nature sewage. 

[0017] An operation of the water treatment performed using the above-mentioned equipment is explained. The Lynn content 

organic nature sewage discharged from food works etc. is led in an equalizing tank 1 from the raw water piping 2, and is adjusted 

to an almost uniform component here. The treated water to which it was adjusted and the component became uniform is inhaled 

with the storage pump 3 prepared near the pars basilaris ossis occipitalis of an equalizing tank 1 , flows from piping 4 to the raw 

water input 6 of the processing tub 5, and goes into a tub (filter bed section) 1 1 outside the processing tub 5. 

[001 8] The treated water included in the outside tub 1 1 flows into the inner lift (filter bed section) 10 which flowed down passing 

through between the curtain-like porosity support 16 which hung in the processing tub 5, resulted in the soffit of a septum 9, and 

has produced the upward style by the aeration from a diffuser 14, as Arrow A shows, it is reversed and it goes up, it results in the 

upper limit of an inner lift 10, as Arrow B shows, flows back to the outside tub 1 1 again, and repeats circulation. 

[00 1 9] Although Lynn content organic nature sewage flows into the outside tub 1 1 first, the amount of dissolved oxygen 

decreases and is presenting anaerobic condition, so that it results in the pars basilaris ossis occipitalis of the processing tub 5 from 

a management, since aeration of the outside [ this ] tub 1 1 is not carried out. Therefore, although an aerobic bacteria increases to a 

carrier surface and the anaerobic microorganism is also increasing the microbial population which inhabits the curtain-like 

porosity support 16 which hung inside support in the management, in order that dissolved oxygen may run short so that it 

becomes a lower layer, the survival rate of the aerobic-bacteria group of a carrier surface decreases, and, instead, the survival rate 

of an anaerobic microorganism group increases. Therefore, the sewage which passes the outside tub 3 is begun, and is digested by 

the aerobic bacteria, and, next, digestive decomposition removal is carried out by the anaerobic microorganism. 

[0020] It results in the lower part in a tub in the state, and it precipitates, and dissociates out of sewage, and the microorganism 
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which carried out ablation defluxion with SS in sewage (suspended solid) collects on the pars basilaris ossis occipitalis of the 
processing tub 5, and is decomposed by the anaerobic microorganism. It flows into an inner lift 10, the abundant conditions of 
dissolved oxygen are maintained by the aeration from a difluser 14, and digestive decomposition of the sewage concerned 
containing the residual organic substance which passed the outside tub 1 1 is efficiently carried out by an aerobic bacteria, 
protozoa, etc. At this time, the nitrogen in the organic substance is also disassembled and it vaporizes out of a system as nitrogen 
gas. In this way, Lynn content organic nature sewage is disassembled efficiendy. 

[002 1 ] The purified water goes up along with a septum 1 7, the overflow of it is carried out from the treated- water outlet 1 8 of the 
upper-limit section, it is sent to a setting tank 28, and is discharged from the discharge mouth 32 after sedimenting suspended 
matter, such as SS currently mixed. The sedimentation sludge 30 which sedimented is sent to the excess-sludge depot 34 through 
piping 8, and a part is returned to the processing tub 5 and used as stirring and the source of activated sludge (microorganism) of 
sedimentation sludge 22. 

[0022] In the sewage by which biological treatment was carried out, the phosphoric acid made in disassembly of the organic 
substance exists in the state of ion. although the magnesium compound, the iron compound, etc. were poured into the 
anaerobic-treatment tub, it supplemented with Lynn and sedimentation processing was carried out conventionally — this invention 
- setting - the lower part of the processing tub 5 - the electrolyzer 19 - preparing — metal magnesium — an anode plate - 
carrying out — cathode - magnesium - ** — a metal, for example, iron, copper, etc. are used If a direct current is passed from 
DC power supply 21 to this electrolyzer 19, magnesium will be electrolyzed and will begin to melt underwater. And it reacts with 
Lynn which exists underwater, and it becomes an insoluble phosphoric- acid compound, sediments, and is discharged out of a 
system with an excess sludge. 

[0023] As a flocculant, since this excess sludge is not using the metal detrimental to vegetation, it can dry and it can utilize iron, 
zinc, aluminum, etc. effectively as manure of magnesia (magnesium) Lynn content. 

[0024] Although decomposed by the anaerobic microorganism, through the branch pipe 24 connected to the upper part a little, 
with the pressurization perfusion pump 25, sedimentation sludge 22 collected on the pars basilaris ossis occipitalis of the 
processing tub 5 carries out pressurization injection intermittently, stirs the sewage containing the sedimentation sludge 30 of a 
setting tank 28, diffuses Lynn, and can remove underwater Lynn from a pars basilaris ossis occipitalis more effectively by making 
it react with magnesium. This method serves also as loss in quantity of eccrisis sludge while reworking sedimentation sludge 30. 
[0025] The bulb shown in drawing 1 with signs 7, 23, 26, and 3 1 is automatically opened if needed and closed suitably with 
manual operation. 
[0026] 

[Example] Although the example of this invention performed using the equipment of drawing 1 is explained hereafter, this 
invention is not limited to this. The used sewage is the fishes relation waste water, of a cannery, and the equalizing-tank raw water 
of Table 1 was used for the water quality. 
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[0028] Oyster husks were used for sedimentation nature support, and felt was used for curtain-like porosity support. Moreover, 
the magnesium board was used for the anode plate and the copper plate was used for cathode at the electrode of the electrolyzer 
1 9. The microorganism was cultivated for 1 5 days, when the processing tub 5 of 1 01. of content volume was made to fully adhere 
to support, the water in a tub was sampled to it, and data raw water was poured into it. When the residence time of a treated water 
was carried out at the water temperature of 2 1 -25 degrees C for 8 hours, the result of ** of Table 1 was obtained. 
[0029] 

[Comparative Example(s)] The filter bed filled up with the sedimentation nature support usually performed to the processing tub 
5 of 101. of content volume same as an example of comparison as an example is installed. The place which carried out 
continuation pouring and processed data raw water at the rate of 2 1 ml/min after cultivating for seven days at 3000 ppm and 
simian-virus3010.5% by setting activated sludge to MLSS for 20-25 degrees C of atmospheric temperature, and residence-time 8 
hours, As a result of bottling water 16 hours after (equivalent to data raw water 2 batch) and performing water quality analysis, 
the result of ** of Table 1 was obtained. 

[0030] Although the example and the example of comparison were shown in Table 1 , compared with the example of comparison, 
disassembly of 607 mg/L and the organic substance of BOD was [ the example ] good, and the amount (T-N) of total nitrogens 
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was [ the total amounts (T-P) of Lynn of the throughput of 2.3 mg/L and Lynn ] also 0. 1 mg/L and 99% of elimination factor. 
[0031] ~ 

[Effect of the Invention] Since this invention is Lynn content organic nature sewage disposal equipment constituted as explained 
above and it will use together sedimentation nature support and curtain-like porosity support to the biological-treatment method 
of conventional Lynn content organic nature sewage, compared with the conventional thing which does not use these, BOD 
decreases remarkably. 

[0032] Moreover, by having installed the electrolyzer which used the metal magnesium electrode for the pars basilaris ossis 
occipitalis of the aforementioned processing tub, and the pars intermedia of a diffuser in the above-mentioned equipment, by 
ionizing metal magnesium, the equipment which pours in an adsorbent becomes unnecessary and the laborsaving of an effort of it 
is attained. 

[0033] Moreover, it became possible to stir sedimentation sludge, without installing stirring equipment specially, since the 
sedimentation sludge water of a setting tank was used by this branch pipe by having prepared the branch pipe of the diameter of a 
small sum which bent the nose of cam so that the wall of a processing tub might be met in stirring of the precipitation sludge of a 
processing tub. 

[0034] Furthermore, since the toxic substance to vegetation, such as aluminum and iron, is not contained in abandonment sludge, 
it can be made to be able to dry and can use as an organic fertilizer. - 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The equalizing tank which stores Lynn content organic nature sewage and is adjusted to an almost uniform component, 
The processing tub which carries out an activated sludge treatment by the microorganism which adhered organic nature sewage 
after being adjusted by this equalizing tank to a suspension microorganism, fixed-bed support, or semipermanent floor support. 
The setting tank which sediments the suspended matter currently mixed from the water processed by this processing tub. The 
filter bed section which is Lynn content organic nature sewage disposal equipment equipped with the above, and filled up the 
bottom of the tub inner-drainage side of the aforementioned processing tub with sedimentation nature support, such as oyster 
husks, and the filter bed section which hung curtain-like porosity support It divides by the septum, and while preparing a raw 
water input and a treated- water tap hole in the filter bed section which hung curtain-like porosity support, it is characterized by 
arranging the difluser of oxygen content gas at the lower part section of the filter bed section of sedimentation nature support, 
such as the aforementioned oyster husks. 

[Claim 2] A processing tub soffit is Lynn content organic nature sewage disposal equipment according to claim 1 characterized by 
having connected with the upper part, and bending the nose of cam so that the wall of a processing tub may be met a few about 
the branch pipe of piping for return sludges prepared in the processing rub lower part while installing the electrolysis equipment 
which used the metal magnesium electrode for the bottom of the aforementioned processing tub, and the pars intermedia of a 
difluser to the diameter of a small sum. 



[Translation done.] 
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